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(57) ABSTRACT

A printer includes a first ink-jet head which is fixed, and a
second ink-jet head which is movable selectively to a first
position which is opposite to an upper surface of a recording
paper by an reversing-mechanism, and a second position
which is opposite to a lower surface of the recording paper by
the reversing-mechanism. Accordingly, it is possible to carry
out printing on both surfaces of the recording paper, and it is
possible to realize a high-speed printing and a high quality
printing at the time of single-face printing.

15 Claims, 10 Drawing Sheets
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1
LIQUID DROPLET JETTING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2008-212419, filed on Aug. 21, 2008,
the disclosure of which is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid droplet jetting
apparatus which jets liquid droplets from nozzles.

2. Description of the Related Art

An ink-jet printing apparatus (ink-jet printer) in which two
ink-jet heads extending to cover an entire length in a width
direction of a paper are arranged face-to-face mutually, sand-
wiching the paper is known. An ink is jetted from the two
printing heads, onto the paper transported in a transporting
direction which is orthogonal to the width direction of the
paper. Accordingly, it is possible to carry out printing simul-
taneously on both surfaces of the paper.

Moreover, an image forming apparatus in which one
recording head is arranged to face only one side of a paper is
also known. Moreover, in a case of carrying out printing only
onone side of the paper, after the printing is carried out on one
surface of the paper by jetting the ink from a recording head
onto the transported paper, the paper is discharged. Whereas,
in a case of carrying out printing on both surfaces (sides) of
the paper, after the printing is carried out on one surface of the
paper, the paper is turned over by carrying out switch-back
transporting. Then, a printing is carried out on the opposite
side of the paper by jetting the ink from the recording head,
and the paper is discharged. In this manner, in the later image
forming apparatus described above, a printing mode is
switched to one of the printing only on one surface of a paper
and the printing on both surfaces of the paper.

Here, in the former ink-jet printing apparatus described
above, it is possible to carry out printing on both surfaces of
apaper by jetting an ink from both the printing heads as it has
been described above. Moreover, it is also possible to carry
out printing only on one surface of the paper when the ink is
jetted from only one of the two printing heads. Consequently,
in the later ink-jet printing apparatus, it is possible to switch
easily to one of the double-face printing or the single-face
printing without providing a mechanism for carrying out the
switch-back transporting by switching between whether to jet
the ink from both the printing heads or to jet the ink from only
one of the two ink-jet heads.

SUMMARY OF THE INVENTION

Here, it has been sought that a printing quality at the single-
face printing would be higher than that at the double-face
printing, or a printing speed at the single-face printing, would
be higher than that at the double-face printing. However, both
of the abovementioned ink-jet printing apparatus and the
image forming apparatus are not capable of responding to
such requirement.

An object of the present invention is to provide a liquid
droplet jetting apparatus which realizes making it possible at
the time of jetting liquid droplets on to one surface of a
recording medium, to jet the liquid droplets highly densely
than at the time of jetting the liquid droplets on to both
surfaces of a recording medium to make the time required for
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2

jetting the liquid droplets on one surface of a recording
medium shorter than the time required for jetting the liquid
droplets on both surfaces of a recording medium.

According to an aspect of the present invention, there is
provided a liquid droplet jetting apparatus which jets liquid
droplets onto a plane-shaped object, including:

a transporting mechanism which transports the object on
which the liquid droplets are to be jetted, along a predeter-
mined transporting path;

a first liquid droplet jetting head including a first nozzle
which is formed in the first liquid jetting head, through which
the liquid droplets are jetted, and which is arranged to face
one surface of the object transported by the transporting
mechanism;

a second liquid droplet jetting head including a second
nozzle which is formed in the second liquid jetting head, and
through which the liquid droplets are jetted, the second liquid
droplet jetting head being movable between a first position
facing the one surface of the object transported by the trans-
porting mechanism and a second position facing the other
surface of the object transported by the transporting mecha-
nism; and

a head moving mechanism which moves the second liquid
droplet jetting head between the first position and the second
position.

Accordingly, by moving the second liquid droplet jetting
head to the first position, itis possible to jet the liquid droplets
only on the one surface of the object by using the first liquid
droplet jetting head and the second liquid droplet jetting head,
and by moving the second liquid droplet jetting head to the
second position, it is possible to jet the liquid droplets on both
surfaces of the object by using the first liquid droplet jetting
head and the second liquid droplet jetting head. When the first
liquid jetting head is arranged at the first position, in a case in
which, a position of the first nozzle of the first liquid droplet
jetting head, and a position of the second nozzle of the second
liquid dropletjetting head are not misaligned (are not shifted),
it becomes possible (it is possible) to jet the liquid droplets at
a high speed as compared to a case of jetting the liquid
droplets on both surfaces, and in a case in which (the position
of) the first nozzle and (the position of) the second nozzle are
arranged to be mutually misaligned, it becomes possible (it is
possible) to jet the liquid droplets highly densely as compared
to the case of jetting the liquid droplets on both surfaces.
Furthermore, in any of the cases namely, the case ofjetting the
liquid droplets only on one surface ofthe (jetting) object, and
the case of jetting the liquid droplets on both surfaces of the
object of jetting, both the first liquid droplet jetting head and
the second liquid droplet jetting head are used, and a fre-
quency of use of one of the first liquid droplet jetting head and
the second liquid droplet jetting head is not lowered than a
frequency of use of the other.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structure of a printer according to an
embodiment of the present invention, viewed from a top;

FIGS. 2A and 2B are side views when (the printer in) FIG.
1 is viewed from a direction of an arrow II, where, FIG. 2A
shows a state in which nozzles of both ink-jet heads are facing
an upper surface of a recording paper, and FIG. 2B shows a
state in which, nozzles of one of the two ink-jet heads are
facing the upper surface of the recording paper, and the
nozzles of the other ink-jet head are facing a lower surface of
the recording paper;

FIG. 3 is a diagram corresponding to FIG. 1, of a first
modified embodiment;
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FIGS. 4A and 4B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a second modified embodiment;

FIGS. 5A and 5B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a third modified embodiment;

FIGS. 6A and 6B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a fourth modified embodiment;

FIGS.7A and 7B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a fifth modified embodiment;

FIGS. 8A and 8B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a sixth modified embodiment;

FIGS. 9A and 9B are diagrams corresponding to FIGS. 2A
and 2B respectively, of a seventh modified embodiment; and

FIG. 10 is a diagram showing the sliding mechanism as an
example of the reversing-mechanism.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An exemplary embodiment of the present invention will be
described below.

As shown in FIGS. 1, 2A, and 2B, a printer 1 (a liquid
droplet jetting apparatus) includes ink-jet heads 2 and 3,
transporting rollers 4 and 5, spur-rollers 6 and 7, caps 8 and 9,
and an reversing-mechanism 10.

The ink-jet heads 2 and 3 are so-called line type ink-jet
heads which jet ink in a stationary state. The ink-jet heads 2
and 3 are extended to be spread over an entire length of a
recording paper P (jetting object) in a scanning direction
(left-right direction in FIG. 1), and jets an ink of same color
from a plurality of nozzles 11 arranged in a row along the
scanning direction, on a surface facing the recording paper P.
Moreover, the ink-jet head 2 and the ink-jet head 3 are
arranged along a paper transporting direction (a direction of
extension of a paper transporting path 15 which will be
described later, a vertical direction in FIG. 1) which is
orthogonal to the scanning direction, such that the ink-jet
head 2 is arranged at an upper side (an upstream side of the
transporting path 15 which will be described later) of FIG. 1,
and the nozzles 11 of the ink-jet head 2 and the nozzles 11 of
the ink-jet head 3 are arranged at a same position in the
scanning direction.

The ink-jet head 2 is fixed to the printer 1 to face an upper
surface (one surface) of the recording paper P. Whereas, as it
will be described later, it is possible to move the ink-jet head
3 selectively to one of a position at which the nozzles 11 face
the upper surface of the recording paper P (a first position),
and another position at which the nozzles 11 face a lower
surface (the other surface) of the recording paper P (a second
position). In the embodiment, the ink-jet head 2 corresponds
to a first liquid droplet jetting head according to the present
invention, and the ink-jet head 3 corresponds to a second
liquid droplet jetting head according to the present invention.

Here, as shown in FIG. 1, the reversing-mechanism 10
includes a pair of handle portions 10a having a substantial
T-shape, which is arranged on both sides in a longitudinal
direction of the ink-jet head 3, and which supports the ink-jet
head 3, and an inverting drive portion 105 which is coupled
with the handle portions 10a, and which rotates the ink-jet
head 3. The inverting drive portion 105 is formed of a com-
bination of components such as a motor and a gear. Moreover,
the handle portion 10a includes a shaft portion 10¢ which is
extended in the longitudinal direction of the ink-jet head 3,
and which is coupled with the inverting drive portion 105, and
a supporting portion 104 which is extended toward both sides
of'a direction orthogonal to the shaft portion 10c. The ink-jet
head 3 and the cap 9 are supported by two sides respectively,
of the supporting portion 10d. Accordingly, it is possible to
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4

rotate the ink-jet head 3 and the cap 9 around the shaft portion
10c¢, while maintaining a space (a distance) between the ink-
jet head 3 and the cap 9.

The transporting rollers 4 and 5 are rollers without any
projection and recess (without unevenness) on a surface
thereof. In FIG. 1, the transporting roller 4 is arranged to face
the lower surface of the recording paper P at a left side (the
upstream side of the transporting path 15) of the ink-jet head
2. The transporting roller 5 is arranged between the ink-jet
head 2 and the ink-jet head 3 (at a downstream side of the
transporting path 15 which will be described later, with
respect to the ink-jet head 2), to face the lower surface of the
recording paper P. A motor which is not shown in the diagram
is connected to the transporting rollers 4 and 5, and the trans-
porting rollers 4 and 5 rotate by the motor.

A plurality of protrusions is formed on the spur-rollers 6
and 7, along a circumferential direction thereof. The spur-
roller 6 is arranged to face the transporting roller 4, pinching
the recording paper P (between the spur-roller 6 and the
transporting roller 4). The spur-roller 7 is arranged to face the
transporting roller 5, pinching the recording paper P between
the spur-roller 7 and the transporting roller 5. Accordingly,
when the transporting rollers 4 and 5 rotate, the spur-rollers 6
and 7 also rotate with the rotation of the transporting rollers 4
and 5. As a result, the recording paper P which is pinched
between the transporting roller 4 and the spur-roller 6 and
which is also pinched between the transporting roller 5 and
the spur-roller 7 is transported in a paper transporting direc-
tion (leftward direction in FIG. 1) along the transporting path
15 which is extended in the left-right direction in FIG. 1.

In the embodiment, a pair of the transporting roller 4 and
the spur-roller 6 corresponds to a first roller pair according to
the present invention, and a pair of the transporting roller 5
and the spur-roller 7 corresponds to a second roller pair
according to the present invention.

The caps 8 and 9 are arranged to face the nozzles 11 of the
ink-jet head 2 and the nozzles 11 ofthe ink-jet head 3 respec-
tively, and are movable in a vertical direction. When no print-
ing is carried out by the printer 1, the caps 8 and 9 move up to
positions making a close contact with a surface of the ink-jet
heads 2 and 3 in which the nozzles 11 are formed, and cover
the nozzles 11. Accordingly, the drying of the ink inside the
nozzles 11 is prevented. On the other hand, when printing is
carried out by the printer, when the caps 8 and 9 are separated
(drawn) away from the ink-j et heads 2 and 3, the nozzles 11
are exposed, and accordingly, it becomes possible to jet the
ink on to the recording paper P from the nozzles 11. In the
embodiment, the cap 8 corresponds to a first cap according to
the present invention, and the cap 9 corresponds to a second
cap according to the present invention.

As it has been described above, the reversing-mechanism
10 (a head moving mechanism) is positioned between the
ink-jet head 3 and the cap 9 in the vertical direction, and is
rotatable around a shaft 10 parallel to the scanning direction.
Furthermore, the supporting portion 104 of the reversing-
mechanism 10 is fixed to the ink-jet head 3 and the cap 9
respectively. Accordingly, when the reversing-mechanism 10
is driven, the ink-jet head 3 and the cap 9 rotate while facing
mutually. Moreover, in the printer 1, it is possible to move the
ink-jethead 3 selectively to one of a first position and a second
position by rotating the reversing-mechanism 10. Here, as
shown in FIG. 2A, the first position is a position at which the
nozzles 11 face the upper surface of the recording paper P, at
a right side (the downstream side of the transporting path 15)
in FIGS. 2A and 2B of the transporting roller 5 and the
spur-roller 7, and as shown in FIG. 2B, the second position is
aposition at which the nozzles 11 face the lower surface of the
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recording paper P, at a left side (downstream side of the
transporting path 15) in FIGS. 2A and 2B of'the transporting
roller 5 and the spur-roller 7 as shown in FIG. 2B. In the
embodiment, the first position and the second position are at
the same position in the paper transporting direction.

Atthis time, the nozzles 11 of the ink-jet head 3, and the cap
9 rotate together while facing mutually. Even when the ink-jet
head 3 is at one of the first position and the second position,
the nozzles 11 of the ink-jet head 3 face the cap 9. Therefore,
when printing is not carried out, it is possible to cover the
nozzles 11 of the ink-jet head 3 by the cap 9 immediately.
Accordingly, it is possible to prevent assuredly the drying of
ink inside the nozzles 11 of the ink-jet head 3. Moreover,
since the nozzles 11 of the ink-jet head 2 which is fixed to the
printer 1 always face the cap 8, when printing is not carried
out, it is possible to cover the nozzles 11 of the ink-jet head 2
by the cap 8 immediately.

Here, the printer 1 includes a contact member 12 which
makes a contact with a side surface on the right side in FIGS.
2A and 2B of the ink-jet head 3 which is at the first position,
and a contact member 13 which makes a contact with a side
surface on the right side in FIGS. 2A 2B of the ink-jet head 3
which is at the second position. When the ink-jet head 3 is
moved to the first position and the second position as
described above, the ink-jet head 3 makes a contact with the
contact member 12 and the contact member 13. Accordingly,
the ink-jet head 3 is positioned at the first position and the
second position.

Next, a method of carrying out printing only on one surface
(upper surface) of the recording paper P by using the printer
1, and a method of carrying out printing on both surfaces of
the recording paper P by using the printer 1 will be described
below.

In a case of carrying out printing only on one surface of the
recording paper P, the reversing-mechanism 10 is rotated and
the ink-jet head 3 is moved to the first position at which the
nozzles 11 of the ink-jet head 3 face the upper surface of the
recording paper P. Moreover, the printing is carried out on the
upper surface of the recording paper P by jetting the ink from
the nozzles 11 of the ink-jet heads 2 and 3 onto the upper
surface of the recording paper P which is transported by the
transporting rollers 4 and 5 and the spur-rollers 6 and 7.

In this case, as it has been described above, since the
nozzles 11 of the ink-jet head 2 and the nozzles 11 of the
ink-jet head 3 are at the same position in the scanning direc-
tion, the ink may be jetted on each point on the upper surface
of'the recording paper P only from the nozzles 11 of one of the
two ink-jet heads 2 and 3. In this manner, since it is possible
to jet the ink from the nozzles 11 ofthe two ink-jet heads 2 and
3, it is possible to carry out the printing at a high speed on the
upper surface of the recording paper P. Here, when the
nozzles 11 of the ink-jet head 2 and the nozzles 11 of the
ink-jet head 3 are arranged to be misaligned (shifted) in the
scanning direction, it is possible to jet the ink highly densely
onthe upper surface of the recording paper P, and it is possible
to achieve a high-quality printing as compared to a case of the
double-face printing. It is preferable that the nozzles 11 of the
ink-jet head 2 and the nozzles 11 of the ink-jet head 3 are
arranged to be misaligned (shifted) mutually by only half of a
pitch in the scanning direction, since it is possible to carry out
printing with twice the resolution as compared to the case of
the double-face printing.

Onthe otherhand, in a case of carrying out printing on both
surfaces of the recording paper P, the reversing-mechanism
10 is rotated, and the ink-jet head 3 is moved to the second
position at which the nozzles 11 of the ink-jet head 3 face the
lower surface of the recording paper P. Moreover, the ink is
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jetted from the nozzles 11 of the ink-jet head 2 onto the upper
surface of the recording paper P which is transported by the
transporting rollers 4 and 5, and the spur-rollers 6 and 7. At
this time, since it is possible to jet the ink from the nozzles 11
of the ink-jet head 3 onto the lower surface of the recording
paper P simultaneously, it is possible to carry out the printing
simultaneously on both surfaces of the recording paper P.

As it has been described above, the second position is
arranged on the right side (downstream side of the transport-
ing path 15) in FIGS. 2A and 2B of the transporting roller 5
and the spur-roller 7. Therefore, after the recording paper P
has passed between the transporting roller 4 and the spur-
roller 6, and between the transporting roller 5 and the spur-
roller 7, the ink is jetted onto the lower surface of the record-
ing paper P from the nozzles 11 of the ink-jet head 3.
Therefore, the ink jetted onto the lower surface of the record-
ing paper P is not adhered to the transporting rollers 4 and 5.
Consequently, the ink is not adhered to the other portion of the
recording paper P from the transporting rollers 4 and 5, and it
is possible to prevent the printing quality from being
degraded.

Moreover, in both the cases namely, the case of carrying
out printing on only one surface of the recording paper P, and
the case of carrying out printing on both surfaces of the
recording paper P, firstly, the ink jetted from the nozzles 11 of
the ink-jet head 2 lands on the upper surface of the recording
paper P. Thereafter, the recording paper P passes between the
transporting roller 5 and the spur-roller 7, and the upper
surface of the recording paper P makes a contact with the
spur-roller 7. However, the plurality of protrusions is formed
on the spur-roller 7 along the circumferential direction
thereof. Since the spur-roller 7 makes a contact with the
recording paper P only at a front-end portion of the protru-
sions, a contact area of the spur-roller 7 and the recording
paper P is small. Therefore, the ink is hardly adhered to the
spur-roller 7, and further to other portion of the recording
paper P. Accordingly, it is possible to prevent the printing
quality from being degraded.

Furthermore, when the printing is carried out on the record-
ing paper P as it has been described above, in both the cases
namely, the case of carrying out printing on only one surface
of'the recording paper P, and the case of carrying out printing
on both the surfaces of the recording paper P, both the ink-jet
heads 2 and 3 are used. Therefore, a situation such that the
frequency of use of one of the ink-jet heads 2 and 3 is lower
than the frequency of use of the other does not arise.

According to the embodiment described above, in a case of
jetting the ink from the nozzles 11 of the ink-jet heads 2 and
3 after moving the ink-jet head 3 to the first position at which
the nozzles 11 of the ink-jet head 3 face the upper surface of
the recording paper P, it is possible to carry out printing only
on one surface (the upper surface) of the recording paper P.
Moreover, in a case of jetting the ink from the nozzles 11 of
the ink-jet heads 2 and 3 after moving the ink-jet head 3 to the
second position at which the nozzles 11 of the ink-jet head 3
face the lower surface of the recording paper P, it is possible
to carry out printing on both surfaces of the recording paper P.
By carrying out printing in such manner, in both the cases,
namely the case of carrying out printing on only one surface
of'the recording paper P, and the case of carrying out printing
on both surfaces of the recording paper P, both the ink-jet
heads 2 and 3 are used. Therefore, the frequency of use of one
of the ink-jet heads 2 and 3 does not become lower than the
frequency of use of the other ink-jet head. Therefore, it is
possible to avoid a recording element (a piezoelectric element
in a case of a piezoelectric type, and a heater in a case of a
bubble-jet type) of one of the ink-jet heads from being
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degraded extremely rapidly than a recording element of the
other ink-jet head. In other words, in a case of carrying out
printing on a predetermined number of recording papers P in
apredetermined period, it is possible to make long a life of the
ink-jet head.

Moreover, in both the cases namely the case of carrying out
printing on only one surface of the recording paper P, and the
case of carrying out printing on both surfaces of the recording
paper P, firstly, the ink jetted from the nozzles 11 of the ink-jet
head 2 lands on the upper surface of the recording paper P, and
thereafter, the recording paper P passes between the trans-
porting roller 5 and the spur-roller 7, and the upper surface of
the recording paper P makes a contact with the spur-roller 7.
However, the plurality of protrusions is formed on the spur-
roller 7 along the circumferential direction thereof. Since the
spur-roller 7 makes a contact with the recording paper P only
at the front end portion of the protrusions, the contact area of
the spur-roller 7 and the recording paper P is small. Therefore,
the ink is hardly adhered to the spur-roller 7, and further to
other portion of the recording paper P. Accordingly, it is
possible to prevent the printing quality from being degraded.

Moreover, in the case of carrying out printing on both sides
of the recording paper P, after the recording paper P has
passed between the transporting roller 4 and the spur-roller 6,
and between the transporting roller 5 and the spur-roller 7, the
ink is jetted onto the lower surface of the recording paper P
from the nozzles 11 of the ink-jet head 3. Therefore, the ink
landed on the lower surface of the recording paper P is not
adhered to the transporting roller 5. Consequently, the ink is
not adhered to the other portion of the recording paper P from
the transporting roller 5, and it is possible to prevent the
printing quality from being degraded.

Next, modified embodiments in which various modifica-
tions are made in the embodiment will be described below.
Same reference numerals are assigned to components having
a similar structure as in the embodiment, and the description
of such components is omitted.

First Modified Embodiment

In a first modified embodiment, as shown in FIG. 3, the
nozzles 11 of the ink-jet head 2 and the nozzles 11 of the
ink-jet head 3 are shifted by a length half of an interval (a
distance) of the nozzles 11 in the ink-jet heads 2 and 3, in the
scanning direction (left-right direction in FIG. 3).

In this case, similarly as in the embodiment, it is possible to
jetthe ink from the nozzles 11 of the ink-jet heads 2 and 3 after
moving the ink-jet head 3 to the first position at which the
nozzles 11 of the ink-jet head 3 face the upper surface of the
recording paper P. Accordingly, it is possible to carry out
printing on only one surface of the recording paper P. In this
case, since the ink jetted from the nozzles 11 of the ink-jet
head 3 lands between the ink jetted from the nozzles 11 of the
ink-jet head 2, it is possible to carry out a high-resolution
printing on the recording paper P.

Even in this case, similarly as in the embodiment, it is
possible to jet the ink from the nozzles 11 of the ink-jet heads
2 and 3 after moving the ink-jet head 3 to the second position
at which the nozzles 11 of the ink-jet head 3 face the lower
surface of the recording paper P. Accordingly, it is possible to
carry out printing on both surfaces of the recording paper P.
However, in this case, since the ink is jetted only from the
nozzles 11 of one of the ink-jet heads 2 and 3 onto each
surface of the recording paper P, the quality of the image
printed is not a high image quality as in the case when the
single-face printing is carried out, and the image quality is
similar as the image quality in the embodiment. Moreover,
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since the nozzles 11 of the ink-jet head 2 and the nozzles 11 of
the ink-jet head 3 are arranged to be mutually shifted in the
scanning direction, there occurs a small shift (misalignment)
between an image printed on the upper surface of the record-
ing paper P and an image printed on the lower surface of the
recording paper P. However, this shift is about a few tens of
[Om, and is not visible.

Second Modified Embodiment

Moreover, in the embodiment, the ink-jet head 3 and the
cap 9 are fixed to the reversing-mechanism 10. Moreover,
when the reversing-mechanism 10 is rotated, the ink-jet head
3 and the cap 9 have been moving together while facing
mutually. However, the present invention is not restricted to
such arrangement.

Inasecond modified embodiment, as shownin FIG. 4, caps
22 and 23 (second caps) are provided instead of the cap 9 in
the embodiment, and an reversing-mechanism 24 is provided
instead of the reversing-mechanism 10.

The cap 22 is arranged facing the lower surface of the
recording paper P on a left side (the upstream side of the
transporting path 15) of the transporting roller 4 in the dia-
gram, and the cap 23 is arranged facing the upper surface of
the recording paper P on a right side (the downstream side of
the transporting path 15) of the transporting roller 5. The
reversing-mechanism 24 is rotatable around a shaft 24a
arranged between the ink-jet head 2 and the cap 8. Moreover,
a front-end portion of the reversing-mechanism 24 is fixed to
the ink-jet head 3. When the reversing-mechanism 24 is
rotated, the ink-jet head 3 rotates. Accordingly, it is possible
to move the ink-jet head 3 to a position (a first position) on a
left side (the upstream side of the transporting path 15) in FIG.
4 of the transporting roller 4 and the spur-roller 6 at which the
nozzles 11 of the ink-jet head 3 face the cap 22 and the upper
surface of the recording paper P. Moreover, it is possible to
move the ink-jet head 3 selectively to a position (a second
position) on a right side (the downstream side of the trans-
porting path 15) in FIG. 4 of the transporting roller 5 and the
spur-roller 7, at which the nozzles 11 of the ink-jet head 3 face
the cap 22 and the lower surface of the recording paper P. In
this case, at the time of moving the ink-jet head 3, the caps 22
and 23 are to be moved vertically such that the ink-jet head 3
and the caps 22 and 23 do not make a contact.

When the ink-jet head 3 is at the first position, the nozzles
11 of the ink-jet head 3 face the cap 22. Moreover, when the
ink-jet head 3 is at the second position, the nozzles 11 face the
cap 23. In other words, when the ink-jet head 3 is at any of the
first position and the second position, the nozzles 11 of the
ink-jethead 3 face one of the cap 22 and the cap 23. Therefore,
when the printing is notto be carried out, it is possible to cover
the nozzles 11 of the ink-jet head 3 immediately by one of the
cap 22 and the cap 23, and it is possible to prevent assuredly
the drying of the ink inside the nozzles 11.

In the single-face printing, after the ink jetted form the
nozzles 11 of the ink-jet head 3 has landed on the upper
surface of the recording paper P, the recording paper P passes
between the transporting roller 4 and the spur-roller 6, and
between the transporting roller 5 and the spur-roller 7. There-
fore, the upper surface of the recording paper P makes a
contact with the spur-rollers 6 and 7. Moreover, in the single-
face printing and the double-face printing, after the ink jetted
from the nozzles 11 of the ink-jet head 2 has landed on the
upper surface of the recording paper P, the recording paper P
passes between the transporting roller 5 and the spur-roller 7,
and the upper surface of the recording paper P makes a con-
tact with the spur-roller 7. However, similarly as in the
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embodiment described above, since the contact area between
the spur-rollers 6 and 7 and the recording paper P is small, the
ink landed on the upper surface of the recording paper P
hardly adheres to the spur-rollers 6 and 7, and the ink adhered
to the spur-rollers 6 and 7 hardly adheres to the other portion
of the recording paper P. Accordingly, the printing quality is
prevented from being degraded.

Moreover, at the time of carrying out the double-face print-
ing, after the recording paper P has passed between the trans-
porting roller 4 and the spur-roller 6, and between the trans-
porting roller 5 and the spur-roller 7, the ink is jetted from the
nozzles 11 of the ink-jet head 3 onto the lower surface of the
recording paper P. Therefore, the ink landed on the lower
surface of the recording paper P is not adhered to the trans-
porting rollers 4 and 5. Consequently, the ink is not further
adhered to the other portion of the recording paper P from the
transporting rollers 4 and 5, and the printing quality is pre-
vented from being degraded.

Even in this case, at the time of carrying out any of the
single-face printing and the double-face printing, both the
ink-jet heads 2 and 3 are used. Therefore, the frequency ofuse
of one of the ink-jet heads 2 and 3 is not lowered than the
frequency of use of the other.

A positional relationship of the ink-jet head, the transport-
ing rollers, and the spur-rollers is not restricted to the posi-
tional relationship described in the embodiment.

Third Modified Embodiment

As shown in FIGS. 5A and 5B, transporting rollers 33 and
34 are arranged to be sandwiching two ink-jet heads 31 and
32, and caps 37 and 38 facing the ink-jet heads 31 and 32
respectively, in the paper transporting direction (left-right
direction in FIG. 5). Furthermore, spur-rollers 35 and 36 are
arranged to be sandwiching the recording paper P between
the transporting roller 33 and the spur-roller 35, and between
the transporting roller 34 and the spur-roller 36. Moreover,
the ink-jet heads 31 and 32 have similar structures as the
ink-jet heads 2 and 3 (refer to FIGS. 2A and 2B). The ink-jet
head 32 arranged at a right side (the downstream side of the
transporting path 15) in FIGS. 5A and 5B is fixed to the
printer 1. Whereas, it is possible to rotate the ink-jet head 31
arranged at a left side (the upstream side of the transporting
path 15) by using the reversing-mechanism 10. Accordingly,
it is possible to move the ink-jet head 31 selectively to one of
a position (a first position) at which the nozzles 11 of the
ink-jet head 3 face the upper surface of the recording paper P,
and a position (a second position) at which the nozzles 11 of
the ink-jethead 3 face the lower surface of the recording paper
P. Even in this case, the first position and the second position
are the same positions with respect to the paper transporting
direction. In this case, a pair of the transporting roller 33 and
the spur-roller 35, and a pair of the transporting roller 34 and
the spur-roller 36 correspond to two sets of roller pairs
according to the present invention.

In this case, it is possible to carry out printing on only one
surface (upper surface) of the recording paper P by jetting the
ink on to the recording paper P from the nozzles 11 of the
ink-jet heads 31 and 32 after moving the ink-jet head 31 to the
first position as shown in FIG. 5A.

On the other hand, it is possible to carry out printing on
both surfaces of the recording paper P by jetting the ink on to
the recording paper P from the nozzles 11 of the ink-jet heads
31 and 32 after moving the ink-jet head 31 to the second
position as shown in FIG. 5B.

In this manner, the ink-jet head 32 of the third modified
embodiment is movable selectively to one of the position at
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which the nozzles 11 of the ink-jet head 32 face the upper
surface of the recording paper P, and the position at which the
nozzles 11 of the ink-jet head 32 face the lower surface of the
recording paper P, without changing the position of the ink-jet
head 32 in the paper transporting direction. Here, inversely as
in the third modified embodiment, when the ink is jetted onto
the lower surface of the recording paper P from the nozzles 11
of'the ink-jet head 32, a distance between the ink-jet head 32
and the transporting roller 34 becomes small in the paper
transporting direction. Therefore, after the ink has landed on
the lower surface of the recording paper P, there is a possibil-
ity that the recording paper P passes between the transporting
roller 34 and the spur-roller 36 before the ink thereon has
dried sufficiently. Accordingly, there is a possibility that the
ink adheres to the transporting roller 34, and the ink adhered
to the transporting roller 34 adheres further to the other por-
tion of the recording paper P, thereby degrading the printing
quality.

Whereas, in the third modified embodiment, the ink is
jetted onto the lower surface of the recording paper P from the
nozzles 11 of the ink-jet head 31 which is at a position away
from the transporting roller 34 and the spur-roller 36 through
which the recording paper P passes after the ink has landed
thereon. Therefore, as compared to the above-mentioned
case, the time from the landing of the ink on the lower surface
of'the recording paper P up to passing between the transport-
ing roller 34 and the spur-roller 36 becomes long. Conse-
quently, the recording paper P passes between the transport-
ing roller 34 and the spur-roller 36 upon drying of the ink
thereon sufficiently, after the ink has landed on the lower
surface thereof. Even when the lower surface of the recording
paper P on which the ink has landed makes a contact with the
transporting roller 34 with even surface, the ink hardly
adheres to the transporting roller 34, and hardly adheres fur-
ther to the other portion of the recording paper P. Accordingly,
the printing quality is prevented from being degraded.

Moreover, in this case, at the time of carrying out printing
only on one surface of the recording paper or at the time of
carrying out printing on both surface of the recording paper P,
the recording paper P passes between the transporting roller
34 and the spur-roller 36 after the ink has landed on the upper
surface of the recording paper P, and the upper surface of the
recording paper P makes a contact with the spur-roller 36.
However, similarly as in the embodiment described above,
since the contact area of the recording paper P and the spur-
roller 36 is small, the ink landed on the upper surface of the
recording paper P hardly adheres to the spur-roller 36, and the
ink hardly adheres further to the other portion of the recording
paper P. Accordingly, the printing quality is prevented from
being degraded.

Even in this case, at the time of carrying out printing on one
surface of the recording paper P or at the time of carrying out
printing on both surfaces of the recording paper P, both the
ink-jet heads 31 and 32 are used. Therefore, the frequency of
use of one of the ink-jet heads 31 and 32 is not lowered than
the frequency of use of the other.

Fourth Modified Embodiment

As shown in FIGS. 6 A and 6B, the ink-jet printer includes
ink-jet heads 41 and 42, and caps 43 and 44 sandwiched
between the pair of the transporting roller 33 and the spur-
roller 35, and the pair of the transporting roller 34 and the
spur-roller 36 (two sets of roller pairs), in the paper transport-
ing direction, similarly as in the third modified embodiment.

The caps 43 and 44 are arranged in line along the paper
transporting direction (left-right direction in FIGS. 6A and
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6B), facing the lower surface of the recording paper P. The
ink-jet heads 41 and 42 have structures similar to the ink-jet
heads 2 and 3 (refer to FIGS. 2A and 2B). The ink-jet head 41
is fixed to the printer at a position at which the nozzles 11 of
the ink-jet head 41 face the upper surface of the recording
paper P and the cap 43. Whereas, the ink-jet head 42 is fixed
to an reversing-mechanism 45 which is rotatable around a
shaft 45a. As shown in FIG. 6A, it is possible to arrange the
ink-jet head 42 on a right side (the downstream side of the
transporting path 15) in FIGS. 6A and 6B, at a position (the
first position) at which the nozzles 11 face the upper surface
of the recording paper P, and the cap 44. Furthermore, by
rotating the reversing-mechanism 45, it is possible to move
the ink-jet heads 42 to a position (a second position) which is
almost the same position (with respect to the first position, at
the upstream side of the transporting path 15) as the ink-jet
head 41 in the paper transporting direction, and at which the
nozzles 11 face the lower surface of the recording paper P. In
this case, the ink-jet head 41 corresponds to a first liquid
droplet jetting head according to the present invention, and
the ink-jet head 42 corresponds to a second liquid droplet
jetting head according to the present invention.

In this case, it is possible to carry out printing only on one
surface (upper surface) of the recording paper P by jetting the
ink on to the recording paper P from the nozzles 11 of the
ink-jet heads 41 and 42 after moving the ink-jet head 42 to the
first position as shown in FIG. 6A.

Even in this case, similarly as in the third modified embodi-
ment, the recording paper P passes between the transporting
roller 34 and the spur-roller 36 after the ink has landed on the
upper surface thereof. At this time, the upper surface of the
recording paper P makes a contact with the spur-roller 36.
However, since the contact area of the recording paper P and
the spur-roller 36 is small, the ink on the recording paper P
hardly adheres to the spur-roller 36, and hardly adheres fur-
ther to the other portion of the recording paper P. Accordingly,
the degradation of the printing quality is prevented.

On the other hand, it is possible to carry out printing on
both surfaces of the recording paper P by jetting the ink on to
the recording paper P from the nozzles 11 of the ink-jet heads
41 and 42 after moving the ink-jet head 42 to the second
position at which the nozzles 11 thereof face the lower surface
of the recording paper P as shown in FIG. 6B.

In this case, the second position is positioned at a left side
(the upstream side of the transporting path 15) of FIGS. 6A
and 6B than the first position, in the paper transporting direc-
tion. The second position is away from the transporting roller
34 and the spur-roller 36. Therefore, as compared to a case in
which the position in the paper feeding direction of the ink-jet
head 42 at the time of carrying out printing on both surfaces
of the recording paper P is same as a position at the time of
carrying out printing only on the upper surface of the record-
ing paper P, the time from the landing of the ink on the lower
surface of the recording paper P up to passing between the
transporting roller 34 and the spur-roller 36 becomes long.
Consequently, the recording paper P passes between the
transporting roller 34 and the spur-roller 36 upon drying of
the ink thereon sufficiently, after the ink has landed on the
lower surface thereof. Even when the lower surface of the
recording paper P on which the ink has landed makes a
contact with the transporting roller 34 with even surface, the
ink landed on the lower surface of the recording paper P
hardly adheres to the transporting roller 34. Accordingly, the
degradation of the printing quality is prevented.

Furthermore, even in this case, at the time of carrying out
printing on only one surface of the recording paper P and at
the time of carrying out printing on both surfaces of the
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recording paper P, both the ink-jet heads 41 and 42 are used.
Therefore, the frequency of use of one of the ink-jet heads 41
and 42 is not lower than the frequency of use of the other.

Fifth Modified Embodiment

In the above-mentioned description, there have been two
pairs (roller pairs) of the transporting roller and the spur-
roller. However, the number of pairs is not restricted to two.

As shown in FIGS. 7A and 7B, in addition to a first roller
pair (the transporting roller 4 and the spur-roller 6) and a
second roller pair (the transporting roller 5 and the spur-roller
7), athird roller pair including a transporting roller 51 facing
the lower surface of the recording paper P at a right side (the
downstream side of the transporting path 15) of the ink-jet
head 3, and a spur-roller 52 facing the transporting roller 51,
sandwiching the recording paper P between the transporting
roller 51 and the spur-roller 52 is arranged. Moreover, a
distance [.2 between the second roller pair and the third roller
pair is longer than a distance [.1 between the first roller pair
and the second roller pair. In this case, a pair of the transport-
ing roller 51 and the spur-roller 52 corresponds to the third
roller pair according to the present invention, and the third
roller pair is adjacent to the downstream side of the transport-
ing path of the ink-jet head 3 (the second position), of the
second roller pair.

In this case, since there are three roller pairs which include
the transporting roller and the spur-roller, the number of loca-
tions at which the recording paper P is sandwiched between
the roller pairs become more as compared to a case in which
there are only two roller pairs. Therefore, and it is possible to
transport the recording paper P stably.

Moreover, the distance .2 is longer than the distance 1.
Therefore, it is possible to arrange the ink-jet heads 2 and 3
such that a distance between the ink-jet head 2 and the trans-
porting roller 51 becomes longer than a distance of the ink-jet
head 2 and the transporting roller 5, in the paper transporting
direction as shown in FIGS. 7A and 7B. Therefore, the time
after the ink has landed on the lower surface of the recording
paper P till passing of the recording paper P between the
transporting roller 51 and the spur-roller 52 becomes long
similarly as in the embodiment. Consequently, the recording
paper P passes between the transporting roller 51 and the
spur-roller 52 after the ink thereon has dried sufficiently. Even
when the lower surface of the recording paper P makes a
contact with the transporting roller 51 with even surface, the
ink on the lower surface of the recording paper P hardly
adheres to the transporting roller 51. Consequently, the ink
hardly adheres to the other portion on the lower surface of the
recording paper P from the transporting roller 51. Accord-
ingly, the printing quality is prevented from being degraded.

Even in the fifth modified embodiment having a structure
in which the transporting roller 51 and the spur-roller 52 are
added to the structure in the embodiment described above, it
is possible to achieve an effect similar to an effect in the
embodiment.

Sixth Modified Embodiment

In the fifth modified embodiment, the length [.2 is longer
than the length 1. However, the present invention is not
restricted to such arrangement. In a sixth modified embodi-
ment, similarly as in the fifth modified embodiment, a pair of
atransporting roller 61 and a spur-roller 62 (a third roller pair)
is arranged at a downstream side (a right side in FIG. 8) in the
paper transporting direction of the ink-jet head as shown in
FIGS. 8A and 8B. A length .4 between the transporting roller
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5 and the spur-roller 7 (the second roller pair), and the trans-
porting roller 61 and the spur-roller 62 (the third roller pair) in
the paper transporting direction is almost same as the distance
L3 between the transporting roller 4 and the spur-roller 6 (the
first roller pair), and the transporting roller 5 and the spur-
roller 7 (the second roller pair).

Here, unlike in the fifth modified embodiment, the ink-jet
head 3 is fixed to the printer such that the nozzles 11 thereof
face the upper surface of the recording paper P, and also, the
ink-jet head 2 is movable to a position at which the nozzles 11
thereof face the upper surface and the lower surface of the
recording paper P, without changing a position in the paper
transporting direction. In a case of carrying out printing on the
lower surface of the recording paper by jetting the ink on to
the lower surface of the recording paper P from the nozzles 11
of the ink-jet head 2, the recording paper P having the ink
landed on the lower surface thereof passes between the trans-
porting roller 5 and the spur-roller 7, and between the trans-
porting roller 61 and the spur-roller 62. Therefore, there is a
possibility that the ink landed on the lower surface of the
recording paper P adheres to the two transporting rollers 5 and
61, and further to the other portion of the recording paper,
thereby degrading the printing quality.

Whereas, in the sixth modified embodiment, since the dis-
tance between the ink-jet head 3 which jets the ink onto the
lower surface of the recording paper P and the transporting
roller 61 is short as compared to the case in the fifth modified
embodiment, the recording paper P passes between the trans-
porting roller 61 and the spur-roller 62 before the ink landed
on the lower surface of the recording paper P has dried suffi-
ciently, and although there is a possibility that the ink adheres
to the transporting roller 61, since the recording paper P
passes between the transporting roller 61 and the spur-roller
62 after the ink is jetted on to the lower surface of the record-
ing paper P, and does not pass between the transporting roller
5 and the spur-roller 7, as the ink is not adhered to the trans-
porting roller 7, the degrading of the image quality is sup-
pressed.

It is needless to mention that, even in the sixth modified
embodiment, itis possible to achieve an effect similar as in the
embodiment described above.

Moreover, in the fifth and sixth modified embodiments,
even when the ink-jet head 3 is at the first position at which the
nozzles 11 of the ink-jet head 3 face the upper surface of the
recording paper P, and at the second position at which the
nozzles 11 of the ink-jet head 3 face the lower surface of the
recording paper P, the third roller pair has been provided to the
printer having the same position in the paper transporting
direction. However, the present invention is not restricted to
such arrangement.

Seventh Modified Embodiment

As shown in FIGS. 9A and 9B, in addition to the structure
similar to that in the second modified embodiment, with
respect to the paper transporting direction, the cap 22 and a
pair of a transporting roller 71 and a spur-roller 72 (a third
roller pair) are arranged at a right side of the ink-jet head 3
which s at the second position. In this case, among these three
roller pairs, the third roller pair is adjacent to the downstream
side in the transporting path of the second position of the
second roller pair. In this manner, the third roller pair may be
provided to the printer in which the ink-jet head is movable
between two different positions (the first position and the
second position) in the paper transporting direction. More-
over, in the seventh modified embodiment, the spur-roller 72
faces the lower surface of the recording paper P, and the
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transporting roller 71 faces the upper surface of the recording
paper P. Therefore, as shown in FIG. 9B, even when the
ink-jet head 3 has carried out printing on the lower surface of
the recording paper P, the lower surface of the recording paper
P on which the ink has landed makes a contact with the
spur-roller 72. Therefore, similarly as in the embodiment
described above, there is no possibility of the recording paper
getting stained by the droplets of ink.

Moreover, the number of pairs of the transporting roller
and the spur-roller is not restricted to two or three. Four or
more pairs of the transporting roller and the spur-roller may
be provided. In any of the embodiment and the modified
embodiments, for improving a liquid repellent property of the
surface of the transporting roller and/or the spur-roller, the
surface thereof may be coated by a material having a superior
liquid repellent property, such as a fluororesin. Or, the trans-
porting roller and/or the spur-roller may be formed of a mate-
rial having a superior liquid repellent property. In any of the
cases, it is possible to prevent the ink landed on the recording
paper from adhering to the transporting roller and/or the
spur-roller, and it is possible to prevent the ink from adhering
further to the other portion of the recording paper, thereby
degrading the printing quality substantially. Particularly, by
providing a material having a superior liquid repellent prop-
erty to the surface of the transporting roller, it is possible to
suppress the ink from adhering to the other portion of the
recording paper P.

The above-mentioned description has been made by citing
an example of an reversing-mechanism which is rotatable
(pivotable) around a predetermined shaft as a rotation-axis.
However, the present invention is not restricted to such
arrangement. For example, as shown in FIG. 10, the revers-
ing-mechanism may have a sliding mechanism 300 which
slidably supports the ink-jet head. Even in this case, it is
possible to move the ink-jet head between the first position
and the second position along a groove 300a formed in the
sliding mechanism. Moreover, at the second position, the
ink-jet head is capable of rotating such that the nozzle surface
face the recording paper.

In the present invention, the printer may have a controller
(not shown in the diagrams) which controls the reversing-
mechanism based on a command (instruction) inputted to the
controller. The command may be inputted from the external
PC connected to the ink-jet printer or may be inputted from an
input device (such as a touch-panel device) provided in the
printer. When a single-face printing is selected, the controller
controls the reversing-mechanism to move the ink-jet head 3
to the first position. When a double-face printing is selected,
the controller controls the reversing-mechanism to move the
ink-jet head 3 to the second position.

Inthe above-mentioned description, the black ink has been
jetted from the two line heads. However, the present invention
is not restricted to such arrangement. For example, the present
invention may be applied to line heads which jet an ink other
than the black ink (such as a color ink). Specifically, the
ink-jet printer according to the present invention may have
two sets of line heads each set including a head for the black
ink and heads for the color inks (nozzles which jet inks of
plurality of colors may be formed in one color line head). In
this case, each of the line heads included in one of the two set
can be movable by using the reversing-mechanism. When the
ink-jet printer has a plurality of the movable line heads for
black and color inks, the movable line heads may be reversed
separately, or may be reversed simultaneously. Alternatively,
the ink-jet printer according to the present invention may have
two black line heads as described above embodiments, and a
color head/color heads arranged to face the one surface of the
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paper. Inthis case, at the single-face printing, a color-printing,
a high-speed/high-quality printing for the black ink is avail-
able. Moreover, the double-face printing for the black ink is
also available.

In the present invention, an example in which the present
invention is applied to a printer which carries out printing on
a recording paper by jetting the ink from the nozzles has been
described. The present invention is also applicable to liquid
droplet jetting apparatuses which jet droplets of a liquid other
than ink from nozzles on an object to be jetted.

According to the present invention, when the second liquid
droplet jetting head is moved to the first position, itis possible
to jet the liquid droplets only on one surface of the jetting
object by using the first liquid droplet jetting head and the
second liquid droplet jetting head. Further, when the second
liquid droplet jetting head is moved to the second position, it
is possible to jet the liquid droplets on both surfaces of the
jetting object by using the first liquid droplet jetting head and
the second liquid droplet jetting head. Consequently, in any of
a case of jetting the liquid droplets only on one surface of the
jetting object, and a case of jetting the liquid droplets on both
surfaces of the jetting object, both the first liquid droplet
jetting head and the second liquid droplet jetting head are
used, and the frequency of use of one of the first and second
liquid droplet jetting heads is not lowered than the frequency
of use of the other. Therefore, one of the first and second
liquid droplet jetting heads is prevented from being degraded
earlier than the other. Moreover, since it is possible to carry
out a maintenance process for the two liquid droplet jetting
heads (for the first liquid droplet jetting head and the second
liquid droplet jetting head) with about the same frequency, it
is not necessary to carry out maintenance with an extremely
high frequency for only one of the two liquid droplet jetting
heads. In other words, in the conventional ink-jet printer
provided with two ink-jet heads for the double-face printing,
since the frequency of use for one of the ink-jet heads used for
single-face printing becomes high, there has been a possibil-
ity of degrading earlier than the other ink-jet head. Moreover,
it has been necessary to carry out a purge for both the ink-jet
heads together with the ink-jet head which is degraded earlier
due to the high frequency of use, and there has been a possi-
bility of consuming the ink excessively. Whereas, in the liquid
droplet jetting apparatus according to the present invention, it
is possible to prevent one of the ink-jet heads from degrading
earlier than the other, and there is no excessive consumption
of ink.

What is claimed is:

1. A liquid droplet jetting apparatus which jets liquid drop-

lets onto a plane-shaped object, comprising:

a transporting mechanism which transports the object on
which the liquid droplets are to be jetted, along a prede-
termined transporting path;

a first liquid droplet jetting head including a first nozzle
which is formed in the first liquid jetting head, through
which the liquid droplets are jetted;

a second liquid droplet jetting head including a second
nozzle which is formed in the second liquid jetting head,
and through which the liquid droplets are jetted, the
second liquid droplet jetting head being movable
between a first position facing one surface of the object
transported by the transporting mechanism and a second
position facing the other surface of the object trans-
ported by the transporting mechanism; and

ahead moving mechanism which moves the second liquid
droplet jetting head between the first position and the
second position;
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wherein the first liquid droplet jetting head is arranged to
face only the one surface of the object transported by the
transporting mechanism and is not movable between the
first position and the second position, so that the first
liquid droplet jetting head continues to face the one
surface of'the object even when the second liquid droplet
jetting head is moved to the second position facing the
other surface of the object;
wherein the transporting mechanism includes a plurality of
pairs of rollers arranged along the transporting path; and
wherein each of the pairs of rollers includes a transporting
roller having an even surface without recesses and pro-
jections, which makes a contact with the other surface of
the object transported in the transporting path, and a
spur-roller on which a plurality of protrusions is formed
along a circumferential direction of the spur-roller, the
transporting roller and the spur-roller pinching the trans-
ported object.
2. The liquid droplet jetting apparatus according to claim 1;
wherein the first liquid droplet jetting head and the second
liquid droplet jetting head are arranged such that a posi-
tion of the first nozzle of the first liquid droplet jetting
head and a position of the second nozzle of the second
liquid droplet jetting head are same in a direction
orthogonal to an extending direction of the transporting
path.
3. The liquid droplet jetting apparatus according to claim 1;
wherein the first liquid droplet jetting head and the second
liquid droplet jetting head are arranged such that a posi-
tion of the first nozzle of the first liquid droplet jetting
head and a position of the second nozzle of the second
liquid droplet jetting head are shifted mutually in a
direction orthogonal to an extending direction of the
transporting path.
4. The liquid droplet jetting apparatus according to claim 1,
further comprising:
a first cap which covers the first nozzle of the first liquid
droplet jetting head; and
a second cap which covers the second nozzle of the second
liquid droplet jetting head;
wherein the second cap is arranged to face the second
nozzle of the second liquid droplet jetting head, even
when the second liquid droplet jetting head is located at
any of the first position and the second position.
5. The liquid droplet jetting apparatus according to claim 4;
wherein the head moving mechanism moves the second
liquid droplet jetting head and the second cap together,
while maintaining a state in which the second nozzle of
the second liquid droplet jetting head faces the second
cap.
6. The liquid droplet jetting apparatus according to claim 4;
wherein the second cap includes two caps; and
wherein one of the two caps is arranged at a position facing
the second nozzle of the second liquid droplet jetting
head at the first position, and the other of the two caps is
arranged at a position facing the second nozzle of the
second liquid droplet jetting head at the second position.
7. The liquid droplet jetting apparatus according to claim 1;
wherein the plurality of pairs of rollers include:
afirst roller pair which is arranged at an upstream side of
the transporting path, with respect to the first liquid
droplet jetting head; and
a second roller pair which is arranged at a downstream
side of the transporting path, with respect to the first
liquid droplet jetting head, and which is located adja-
cent to first roller pair; and
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wherein the second position is at the downstream side of
the transporting path with respect to the second roller
pair.

8. The liquid droplet jetting apparatus according to claim 7;

wherein the plurality of pairs of rollers further include a
third roller pair which is arranged at the downstream side
of the transporting path with respect to the second posi-
tion and which is located adjacent to the second roller
pair; and

wherein a distance between the second roller pair and the
third roller pair in an extending direction of the trans-
porting path is longer than a distance between the first
roller pair and the second roller pair in the extending
direction of the transporting path.

9. The liquid droplet jetting apparatus according to claim 1;

wherein the plurality of pairs of rollers includes two sets of
mutually adjacent roller pairs which are arranged to
sandwich, in the extending direction of the transporting
path, the first liquid droplet jetting head and the second
liquid droplet jetting head which is at the first position;
and

wherein the second position is located on an opposite side
of the first position, with the transporting path being
intervened between the first and second positions, and is
a same position as the first position in the extending
direction of the transporting path; and the second liquid
droplet jetting head is arranged at an upstream side of the
transporting path, with respect to the first liquid droplet
jetting head.

10. The liquid droplet jetting apparatus according to claim

wherein the plurality of pairs of rollers includes two sets of
roller pairs which are mutually adjacent and arranged to
sandwich, with respect to the extending direction of the
transporting path, the first liquid droplet jetting head and
the second liquid droplet jetting head which is at the first
position; and

wherein the second position is located between the two sets
of roller pairs and is located at the upstream side of the
transporting path with respect to the first position.

11. The liquid droplet jetting apparatus according to claim

wherein the even surface of each transporting roller is
coated by a material having a liquid repellent property.
12. The liquid droplet jetting apparatus according to claim

wherein the first nozzle and the second nozzle are formed
as a plurality of first nozzles and a plurality of second
nozzles, respectively;

wherein a first nozzle row in which the first nozzles are
aligned in a nozzle-row direction at a predetermined
pitch, and a second nozzle row in which the second
nozzles are aligned in the nozzle-row direction at the
predetermined pitch, are formed in the first liquid drop-
let jetting head and the second liquid droplet jetting
head, respectively; and

wherein, when the second liquid droplet jetting head is
arranged at the first position, the first nozzle row and the
second nozzle row are arranged at a same position in the
nozzle-row direction.
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13. The liquid droplet jetting apparatus according to claim
1, further comprising:

a controller which control the head moving mechanism to
selectively move the second liquid droplet jetting head
between the first and the second positions based on an
instruction inputted to the controller, the instruction
including a selection whether the liquid is jetted only on
the one surface of the object or the liquid is jetted on both
surfaces of the object.

14. The liquid droplet jetting apparatus according to claim

1

wherein the head moving mechanism has a moving restric-

tion section which is coupled to or makes contact with

the second liquid droplet jetting head, to restrict a mov-

ing of the second liquid jetting head at one of the first
position and the second position.

15. A liquid droplet jetting apparatus which jets liquid

droplets onto a plane-shaped object, comprising:

a transporting mechanism which transports the object on
which the liquid droplets are to be jetted, along a prede-
termined transporting path;

a first liquid droplet jetting head including a first nozzle
which is formed in the first liquid jetting head, through
which the liquid droplets are jetted;

a second liquid droplet jetting head including a second
nozzle which is formed in the second liquid jetting head,
and through which the liquid droplets are jetted, the
second liquid droplet jetting head being movable
between a first position facing one surface of the object
transported by the transporting mechanism and a second
position facing the other surface of the object trans-
ported by the transporting mechanism; and

a head moving mechanism which moves the second liquid
droplet jetting head between the first position and the
second position;

wherein the first liquid droplet jetting head is arranged to
face only the one surface of the object transported by the
transporting mechanism and is not movable between the
first position and the second position, so that the first
liquid droplet jetting head continues to face the one
surface of'the object even when the second liquid droplet
jetting head is moved to the second position facing the
other surface of the object;

wherein the first nozzle and the second nozzle are part of a
plurality of first nozzles and a plurality of second
nozzles, respectively;

wherein a first nozzle row in which the first nozzles are
aligned in a nozzle-row direction at a predetermined
pitch, and a second nozzle row in which the second
nozzles are aligned in the nozzle-row direction at the
predetermined pitch, are formed in the first liquid drop-
let jetting head and the second liquid droplet jetting
head, respectively;

wherein, when the second liquid droplet jetting head is
arranged at the first position, the first nozzle row and the
second nozzle row are mutually shifted in the nozzle-
row direction; and

wherein the first nozzle row and the second nozzle row are
shifted mutually by only half of the predetermined pitch.
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